Introduction
We perform a study of solar activity through the Forbush effect, which relates large-scale solar dynamics with the detection of secondary cosmic rays at ground level. The Forbush effect predicts that if there is an increase in solar activity will have a decrease in the captured intensity of secondary cosmic radiation. The monitoring, for this work, is done by using a cylindrical water Cherenkov detector. We describe the correction required to unfold the effect of atmospheric pressure and the data analysis to search for Forbush decreases. We show the results of the hunting of Forbush decreases in a year of data collection.
Solar activity and cosmic rays
Sunspots and solar dynamic In the sun exist strong magnetic fields due to the dynamics plasma inside, occasionally Magnetic field lines present in the convective zone escape above the photosphere and due to the differential rotation of the sun, these lines are broken creating what is known as sunspots,these are highly active areas contributing to the intensity of the solar wind. Many aspects of the emergence of these phenomena on the surface of the sun are still subject of research. About the frequency of appearance of sunspots, there is a record since 1700, which has shown a 11-year cyclic variation.
Forbush effect
For the years 1930 to 1940 the physicist Scott Ellsworth Forbush, studying secondary cosmic radiation at ground level, he discovered that there was an anticorrelation between the intensity of cosmic rays and solar activity, which is what is now known as Forbush decrease. This phenomenon can be explained by the fact that the arrival of electrically charged cosmic rays is directly influenced by the magnetic field carried by the solar wind, and because this is fed by coronal mass ejections in sunspots, the result is to the more sunspots we observed on the solar surface will have a decrease in the arrival of cosmic rays to the vicinity of the earth and occasionally interact with the upper layers of our atmosphere.
Detection
The transition of the secondary cosmic radiation particles through a medium with a higher speed than the speed of light in that medium produces the Cherenkov effect, this effect is which allows to us detect secondary cosmic radiation. The called Cherenkov light can be detected by a photomultiplier turns it into an electrical signal more easily manipulated.
Features of the detector The Cherenkov detector used for this study is a tank of 1m height 1.15m of diameter, filled with water and with a coating of Tyvek to create a diffuse surface and achieve lock and capture even more the light produced by the Cherenkov effect. A single photomultiplier, EMI of 8 inches, is located along the axis of the cylinder looking downwards from the top of the water surface. DAS The electronics used to measure the rate of arrival of the secondary cosmic rays makes use of an FPGA and a custommade ADC card. Our data acquisition system also has a GPS to set the time tag the data, these are transmitted via the serial port to a computer for storage and analysis of them. It has an integrated pressure and temperature sensor to make an adjustment to the data due to these effects.
Results
The rate recorded per second for the August 1, 2010
Plot of thresholds 1 and 2 for the average hourly rate for the period from 1 -19 August 2010
Shows the anticorrelation between the rate and atmospheric pressure,averaged by hour for the day August 1, 2010.
Adjustments made to eliminate the effect of variations in atmospheric pressure in the data collection.
Graph of the average hourly rate with the correction on atmospheric pressure for the period 1 August 2010 -19 Can be seen a decrese Forbush in the 3rd of August.
Graphic comparison between the results obtained in this work and data obtained from the observatory McMurdo, located in the Antarctic.
Conclusions
We could measure a Forbush decreases efficiently with a single water Cherenkov detector, we can expect in terms of increased solar activity can do even more clear observations of this effect.
